Tumor initiating potential of side population cells in human gastric cancer.
Side population (SP) cells are a small subpopulation of cells with enriched source of gastric tumor-initiating cells (TICs) with stem-like cell property that are characterized by high efflux ability of Hoechst 33342 dye, reflecting high expression of several subtypes of the ATP-binding cassette transporter family that is characteristic of stem cells. The present study is the first to discover and characterize SP cells within gastric cancer (GC) tumors. In this study, human GC cell lines (MKN45, KATOIII, MKN74, MKN28 and MKN1) were analyzed using flow cytometry for SP cell isolation, and all GC cell lines showed a distinct fraction of SP cells, ranging from 0.02+/-0.001 to 1.93+/-0.16%. Among these cell lines, MKN45 cultures possessed the highest percentage of SP cells. Using MKN45 cells, we demonstrated stem cell-like characteristics of SP cells of the cell lines as a possible subpopulation with enriched TICs, as indicated by ABC transporter gene expression (MDR1 and BCPR1), chemo-resistance and tumorigenicity in vivo. In addition, we report the first identification and isolation of SP cells from clinical GC tissues as well as human GC cell lines. These SP cells demonstrate higher tumorigenicity in vivo than does the overall cell population in the parent tissue. In conclusion, we demonstrate that solid tumor tissue such as human GC contains TICs, with the existence of heterogeneity and distinct hierarchy in malignancy, suggesting the future possibility of a novel therapeutic tool targeting TICs for overcoming this malignant disease.